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157) ABSTRACT

The nvention relates to a device for rotating a body,
such as the boom of a roadheader. The device com-
prises a pivotally mounted yoke having in it a slot in
which i1s slidably mounted a member which is rotatably

and eccentrically attached to the body, and a pair of

opposed pivotally mounted rams each of which is rotat-
ably attached to the yoke, the rams being operated out
of phase such that they cause the yoke to pivot about its
mounting, the pivotal movement being translated into a
rotation of the body by movement of the member in the
slot. Preferably the member is rnoved to and fro in the
slot by means of a third ram mounted on the yoke.

S Claims, 6 Drawing Figures
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1
DEVICE FOR ROTATING A BODY

This invention relates to a device for rotating a body,
and, in particular but-not exclusively, for providing
roll-over drive for the boom of a roadheader.

In a mining installation it is necessary to form road-
ways either alongside a seam of mineral to be mined or
from the shaft of the mine to the seam. These roadways
may be formed either by blastmg or by use of mlmng
machines such as roadheaders. |

A roadheader has a cutting head mounted on a boom.
The cutting head is, in use, rotated by a motor mounted
on the boom to cut the rock in front of the machine. The
boom is mounted on a turntable, which enables it to be
slewed in a horizontal plane, and is pwotable in a vertl-
cal plane by use of elevatmg rams. |

It has been proposed to increase the efficiency of the
cutting action of the head by providing a roll-over drive
which causes the boom mounting on the turntable to
rotate through an angle of 180°. This would be used in
the following way to cut out the roadway

The cutting head is moved into abutment with the
rock to be won by use of the turntable and’ elevatlng
‘rams. The outtlng head whtch at all times is rotating, is

then caused to cut out an arc of rock by use of the roll
over drive, whloh causes the cutting head to travel

through an arc of 180°. At the end of the roll over the
head is reposmoned to be able to cut another arc, and
the roll over drive reaotwated This process is contin-
ued until the head had cut out as far as it can reach. The
roadheader is. then advanced into the roadway and the
process begun again on a. freshly exposed portron of
rock. :

Various mechamsms have been proposed for prowd-
ing the roll-over drive, for instance the use of hydraulic
or electric motors drlvmg an epleyclle or normal gear
system. However, in order to produce sufficient power
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‘actuated hydraulic switches which are tripped by the

to give efficient rock cuttmg, especially in hard rock, it 40

is necessary to use at least one large motor, and often up
to four. These meohanlsrns are therefore very bulky and
cannot be ,used easﬂy_on roadheaders. Other proposals
have included the use of an hydraulically activated rack
and pinion system. However . this also is inefficient and
bulky 1 - . -

It is therefore. an ob_]ect of the present 1nventlon 0
provide a compact and efficient device for providing
roll over drive. . . -

Therefore accordmg to the present 1nventlon there is
prowded a device for rotating a body, the device com-
prlslng a pivotally mounted yoke having a slot in which
is slidably :mounted 2 member adapted, in use, to. be
attached rotatably and eccentrically to-the body, and a
pair of opposed pivotally mounted rams each of which
1s rotatably attached to the yoke, the rams.being oper-
ated out of phase such that, in use, the rams cause the
yoke to pivot about its mounting, the pivotal movement
being translated into a rotation of the body by move-
ment of the member in the:slot. L

Preferably the device includes a third ram eonnected
‘between the member and the yoke, the third ram being
adapted, in use, to move the member to and fro in the
slot, the actions -of the three rams being such that the
body is rotated. The provision of the: third ram is an
improvement over the:two ram system in that:it elimi-
nates to a large extent a minimum in the torque supplied
by the two ram device. This minimum is not disadvanta-
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_the piston of the third ram and is attached to a rod or
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geous in cutting soft rock, but may cause problems
while cutting hard rock.

The device is used to cause rotation by up to 180° in
the following way. One of the pair of rams is fully ex-
tended, the other 1s fully retracted and the third ram is
fully retracted or extended, the member being at one
end of the slot and the yoke being at one end of the
ptvotal movement. The device is actuated so that as the
one ram retracts, the other ram extends and the third
ram extends or retracts, the resulting action on the body
being rotary. When the pair of rams are halfway
through their stroke the action of the third ram is
changed so that the rotary motion can continue. The
third ram then continues in its new direction until the
one ram is fully retracted and the other fully extended,
in which position they are stopped. The process is re-
versed to rotate the body back through the 180° arc.

If it is desired to rotate the body through 360° it is
necessary to have the third ram halfway through its
stroke when one or other of the pair of rams is fully
extended and for it to complete its stroke and. be

,sw1tched over to travel in the opposite direction when

the pair of rams are halfway through their stroke. The

action of the pair of rams should be reversed when the

third ram is halfway through either of its strokes.

- Preferably the switching of the direction of action of
the rams is carried out automatically, although it may
also be carried out manually, especially where the de-
vice is only used for rotation up to 180°. In this case it

is advantageous for the pair of rams to be controlled
‘manually and the third ram to be switched automati-

cally.

The switches may be electrical switches which oper-
ate servo operated valves or may, preferably, be cam

plStOIl as its moves relative to the cylinder of the ram.
The sw1tehes may be mounted internally or externally
of the ram. Nonetheless any convenient switch may be
used. | | __
Preferably the rams are hydraulically operated, al-

' though they may. also be pneumatically operated.

The prov1sron of the third ram ensures that there is no

pronounced minimum in the power supplied to cause

rotation of the body, although there will still be a small
power minimum. However the device supplies a sub-
stantially .constant rotary force. Moreover the power
supplied to cause rotation may be very large, since the
rams may be operated at pressures of up to 200
kg.cm—2, |

The shiding member may be of any shape but is pref-

‘erably square and is advantageously provided on each

side with a tongue or groove adapted to cooperate with
a groove or tongue respectively in each side of the slot.
Conveniently the member is rotatably mounted on

shaft which is rotatably fixed to the body to be rotated.

- Preferably the device is used to provide the roll over
drive for a heavy duty roadheader, in which case it is
adapted to provide a rotary motion along an arc of 180°.
In this case it is desirable to provide a hydraulic lock on
each ram so that the roll over drive may be held in
position while the slewing and elevating rams are oper-

ated. However the device may also be used in many

other ways, for instance in turning railway turntables or

operating swing bridges, where the weight of the body
'to be turned is so great as to require a powerful, efficient

and compact device.
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The present invention will now be described, by way
of example only, with reference to the accompanymg
drawings, in which:

FIG. 1 shows a side view of a heavy duty roadheader
including a device accordmg to the present invention;

FIG. 2 shows a plan view of the roadheader of FIG
1;

FIG. 3 shows an end view of the device as fitted on
the roadheader of FIG. 1;

FIG. 4 shows a sectlonal elevatlon along line A—A
of FIG. 3;

FIG. 5 shows an hydraulic circuit diagram for the
device of FIG. 3; and

FIG. 6 shows a torque vs rotatlon graph for the de-
vice of FIG. 3.

Referring now to FIGS. 1 and 2, the heavy duty
roadheader 1 for driving a roadway 2 in hard rock
alongside a coal seam (not shown) is shown. The road-
header 1 comprises a cutting head 3 rotatably mounted
on a boom 4. The head, in use, is rotated by an electric
motor 5 mounted on the boom 4. The boom 4 is pivot-
ally mounted for movement in a vertical plane on a
mounting 6, the pivotal movement being achieved by
use of elevating rams 7 and 8 which are also pivotally
- mounted on the mounting 6 and are pivotally connected
to the boom 4. The mounting 6 is connected in a manner
to be described in more detail below to a device 9 ac-
cording to the present invention, which, in use, is used
to rotate the mounting 6 through an arc of 180° in verti-
cal plane, that is to provide for the boom a roll over
drive. The device 9 is itself mounted on a turntable 10
which can be rotated in a horizontal plane by use of
slewing rams 11 and 12.

A loading apron 13 is pivotally mounted on the front
of the roadheader 1 and is adapted, in use, to provide a
surface over which broken rock may be transported in
known manner to conveyor 14 which takes the rock
either out of the mine or to the pack alongside the road-
way. Since the apron 13 is pivotable it is able to cope
with an uneven roadway floor.

The roadheader is controlled by an operator 15
(shown in FIG. 1 in chain lines) seated in front of a
control panel 16, which controls the electrical equip-
ment and hydraulic power pack located at 17, as well as
the action of the: various rams 7, 8, 11 12, 18, 19 and 33
(see later).

The device 9 according to the invention is shown in
detail in FIGS. 3 and 4 to which reference is now also
made. The device 9 comprises a pair of opposed pivot-
ing rams 18, 19 whose cylinders are pivotally mounted
on the turntable 10 and whose piston rods are pivotally
connected to either side of a yoke 20 through heads 21
~and 22 respectively. The yoke 20 comprises a pair of
opposed plates 23, 24 having in each of them a slot 25,
26 respectively. The plates 23, 24 are held in spaced
apart parallel relationship by channel section members
27, 28 which are bolted onto and between the plates 23,
24. The yoke 20 is mounted on shafts 29, 30 fixed to the
bottom of each plate 23 or 24 respectively, the shafts 29,
30 being rotatably mounted in a bearing 31 or 32 respec-
tively set in the turntable 10. The yoke 20 is able, in use,
to pivot about the shafts 29, 30 in the plane of the action
of the pivoting rams 18, 19.

A cranking ram 33 is fixed in a cylindrical bracket 34
which has two diameterically opposed lugs 35, 36
which are fixed into the channel section members 27,
28. Alternatively a part spherical seating may be welded
onto the cylinder, the seating fitting into a complemen-
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tary seat welded onto the yoke. This arrangement im-

parts a degree of flexibility to the system. A member 37
1s fixed onto the piston rod of the cranking ram 33
which, in use, extends and retracts radially relative to
the pivotal mounting of the yoke 20. The member 37, in
use, moves along the slots 25, 26 and is rotatably con-

nected to a crankshaft 38 fixed eccentrically to the

boom mounting 6. The crankshaft 38 extends through a
bearing 39 in the member 37 and has on its free-end a
flange 40 which prevents the crankshaft 38 and member
37 from becoming disengaged.

The cranking ram 33 is arranged with its head above
its cylinder so that while the boom is being lifted (i.e.
the ram 33 is extending) the ram 33 is operating on full
bore, while when the boom is being lowered the ram 33
IS operating on annulus. This compensates to a certain
extent for the effect of the weight of the boom, giving
smoother roll-over drive.

The pivoting rams 18, 19 and the cranking ram 33 are
hydraulically operated at pressures of up to 200
kg.cm—2 and are controlled as shown in FIG. 5 to
which reference is now also made. The pivoting rams
18, 19 are powered such that while one is extending the
other is retracting and vice versa and this is achieved by
use of manually operated valve 41. The cranking ram 33
1s powered such that it extends from its fully retracted
position until the pivoting rams 18, 19 are equally ex-
tended. (This occurs in this case when the crankshaft 38
is in the top dead centre position shown in FIGS. 3 and
4). The cranking ram 33 is then actuated to retract. This
1s achieved by use of valve 42 which is operated by
abutting a cam 48 in the path of travel of the ram 33 on

the member 37 (as shown schematically in FIG. 3)
which actuates the valve 42. The control system also

includes a pilot operated check valve for each ram, so
that it may be hydraulically locked during the use of the
slewing and elevating rams.

The roadheader 1 is used in the following manner to
extend the roadway 1. The motor § is activated to rotate
the cutting head 3, and the cutting head 3 is brought
into contact with the rock in a desired position by oper-
ation of the elevating rams 7, 8 and slewing rams 11, 12.
The pilot operated check valves are operated to lock
the roll-over drive. The device 9 is then activated to
cause the roll over drive, in the following manner, as-
suming that the roll over drive is beginning with the
cranking ram 33 and one pivoting ram 18, fully re-
tracted and the other pivoting ram 19 fully extended.

The hydraulic lock is removed by opening the pilot
operated check valves, and the valve 41 is manually
operated to cause the ram 18 to extend, the ram 19 to
retract and the ram 33 to be powered. As the valve 42
1s set the ram 33 will extend. The crankshaft 38 will be
located at one end of a notional semi-circle whose diam-
eter 1s horizontal.

With the rams 18, 19, 33 powered the yoke 20 is
caused to pivot from left to right as seen in FIG. 3 and
the member 37 to move radially away from the yoke’s
mounting. The combined effect of these two move-
ments on the crankshaft 38 is to cause it to move along
the semi-circle. This action will continue until the valve
42 1s activated by the member 37. This will occur when
the crankshaft 38 is halfway along the notional semi-cir-
cle and is in the position as shown in FIG. 3. The pivot-
ing rams 18, 19 will continue to cause the yoke 20 to
pivot as before, but the cranking ram 33 will now cause
the member 37 to move radially towards the yoke’s
pivotal mounting, enabling the crankshaft 38 to con-
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tinue along the notional semi-circle. The power to the
rams 1S Interrupted manually when the pivoting arms
are fully extended (18) and fully retracted (19) respec-
tively. The boom elevating and slewing rams may then
be used to bring the cutting head into abutment with
another portion of the rock. The process of roll over is
then reversed.

During the operation of the roll over drive the torque
applied to the boom mounting at any point during the
travel of the crankshaft along the notional semi-circle is
shown in FIG. 6 to which reference is now also made.
It can be seen from this that the torque exerted is sub-
stantially constant, although clearly not exactly so.
However it 1s considerably better than that obtained
using a similar yoke and pivoting rams, but without the
cranking ram. Moreover, the actual movement of the
head is more linear due to the action of the weight of the
boom as shown by the lines on FIG. 6. It can be seen
from this that the device according to the present inven-
tion provides a more powerful and consistent torque to
the boom mounting than was previously achievable,
and from a machine which is compact enough to fit
easily onto the roadheader turntable.

What we claim is:

1. A device for rotating a body, comprising:

a pivotally mounted yoke having a slot in which is

slidably mounted a member adapted, in use, to be
attached rotatably and eccentrically to the body:;

a pair of opposed pivotally mounted rams each of

which is rotatably attached to the yoke and which
are connected to be operated out of phase;
a third ram coplanar with the pair of rams connected
between the member and the yoke; and
switching means which co-ordinate the actions of the
rams such that the pair of rams pivot the yoke
about its mounting, the third ram moves the mem-

5

10

15

20

25

30

35

45

50

35

65

6

ber longitudinally to and fro in the slot and the
pivotal movement of the yoke and the longitudinal
movement of the member is translated into a rotary
movement of the body.

2. A device according to claim 1, in which the
switching means includes a cam actuated switch
mounted on the yoke in the path of travel of the third
ram or said member and adapted to reverse the action of
the third ram upon its reaching a predetermined posi-
tion.

3. A device according to claim 2, in which the
switching means includes a manually operable switch
adapted to reverse the action of the pair of rams.

4. A device according to claim 1, in which the mem-
ber is provided on each side with a tongue or groove
adapted to co-operate with a complementary groove or
tongue respectively in the slot.

5. A roadheading mining machine comprising a boom
on which is mounted a rotatable cutting head,

a pivotally mounted yoke having a slot in which is
shdably mounted a member attached rotatably and
eccentrically to the boom,

a pair of opposed pivotally mounted rams each of
which is rotatably attached to the yoke and which
are connected to be operated out of phase,

a third ram coplanar with the pair of rams connected
between the member and the yoke, and switching
means which co-ordinate the actions of the rams
such that the pair of rams pivot the yoke about its
mounting, the third ram moves the member longi-
tudinally to and fro in the slot and the pivotal
movement of the yoke and the longitudinal move-
ment of the member is translated into a rotary
movement of the boom, thus providing a roll over

drive for the roadheader.
- - ¥ i *x %



	Front Page
	Drawings
	Specification
	Claims

